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(54) Method and apparatus for indicating variable data processing in telecommunications 
connections 



(57) Data to be transmitted in a telecommunications 
system is arranged in frames (100). In order to process 
the data to be transmitted, a number of mutually 
optional actions is available. In order to indicate the 
actions employed in the processing of the data to be 
transmitted, the transmitting device includes in the 
frame to be transmitted a predetermined number of con- 
trol bits (101), the value of said control bits indicating 
how the transmittable data contained in the frame is 
processed prior to transmission. In the arrangement 
according to the invention, there is formed (302) infor- 
mation as regards how many mutually optional actions 
there are available for processing the data to be trans- 
mitted, there is defined (302) the number of control bits 
contained in the frame, so that the number of actions 
indicated by the allowed control bit values is at least as 
high as the number of available, mutually optional 
actions, and there is included (307) in the frame to be 
transmitted a predetermined number of control bits. 
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Description 

[0001] In general, the invention relates to signalling 
between the transmitting and the receiving device in 
wireless telecommunication connections. In particular, 
the invention relates to how to transmit information in 
between the receiver and the transmitter as for the 
changes related to the processing of data to be trans- 
mitted over a wireless telecommunications connection, 
such as code division and channel coding. As an exem- 
plary telecommunications connection, we shall deal 
with a radio connection between a mobile station and a 
base station in a third-generation digital cellular radio 
system. 

[0002] Many services designed for new wireless tele- 
communications systems require that the part of the 
data transmission capacity represented by the radio 
interface that is reserved for the telecommunications 
connection transmitting the service can be used in a 
flexible manner, for example by increasing or reducing 
channel coding, which affects the user data bitrate 
achieved in said connection: the more channel coding is 
used, the slower is the transmission rate of the data 
proper to be transmitted, and vice versa. The need for 
changing the channel coding, code division or other 
such factor used by the transmitter is generally due to 
the fact that a certain rate of accuracy is attempted to be 
maintained in the connection irrespective of the chang- 
ing conditions of the proceeding radio waves. In a sys- 
tem where the data to be transmitted in between the 
transmitter and the receiver is arranged in frames, each 
frame may, in an extreme case, contain data that is 
processed in a different way than in the preceding or the 
successive frame. In one way or another, the transmitter 
and the receiver must find mutual understanding as to 
how the data to be transmitted in each frame has been 
processed in the transmitter, and consequently how it 
should be processed in the receiver. 
[0003] Figure 1 illustrates a typical prior art frame 10Q, 
which is the basic unit of data to be transmitted over a 
radio interface. In general, the frame includes certain 
header parts, a certain number of data to be transmitted 
and a check code for checking the faultlessness of the 
frame. The header parts can be transmitted through a 
different logic channel than the data proper. In figure 1 , 
among the frame header parts there is particularly ill us-, 
trated the FCH (Frame Control Header) field 101, con- 
taining a given number of bits, for instance 6 or 12 bits. 
The FCH field can be transmitted for example through a 
given control channel (DPCCH; Dedicated Physical 
Control Channel), and the data to be transmitted con- 
nected to said frame can be communicated through a 
data channel (DPDCH; Dedicated Physical Data Chan- 
nel). The FCH field bits must, among other things, trans-, 
mit information as to what kind of channel coding, 
spreading and/or other data processing method has 
been used in processing the transmittabie data con- 
nected to the frame in question. In a CDMA (Code Divi- 



sion Multiple Access) system, the FCH field may 
indicate for instance the value of the processing gain 
that has been used in connection with the spreading of 
the data channel. 
5 [0004] In prior art frames, the length of the header part 
is generally attempted to be kept as short as possible in 
order to be able to use as large a share as possible of 
the frame for transmitting the data proper. This unavoid- 
ably results in that the number of data processing 
10 options that can be indicated by means of the FCH field 
bits illustrated in figure 1 is limited. In particular this 
drawback becomes apparent in situations where in 
between the transmitter and the receiver, there are sev- 
eral simultaneous but logically separate connections, 
is where the code division or channel coding or other fac- 
tor connected to data processing may change irrespec- 
tive or the rest, and where the information related to 
said connections must be transmitted in the common 
header field. By means of the FCH field bits, or bits of a 
20 corresponding field reserved for this purpose, it should 
now be possible to indicate a large number of different 
combinations of data processing options. 
[0005] A natural alternative for solving the above men- 
tioned problem is to increase the number of bits in the 
25 FCH field or in a corresponding field reserved for this 
purpose. However, it should be noted that it is by no 
means necessary in all connections to have a large 
number of different code division options or other data 
/processing connected factors or combinations thereof. 
30 In a connection where the need of FCH field bits is low, 
a large number of bits would unnecessarily reduce the 
relative space reserved for the data to be transmitted 
and load the system, because the system would try to 
transmit fully unnecessary bits without transmission 
35 errors from transmitter to receiver. 

[0006] The present invention seeks to introduce a 
method and system whereby the problem caused by the 
number of bits in the above mentioned FCH field or a 
corresponding field reserved for this purpose can be 
40 eliminated.. 

[0007] In accordance with a first aspect of the present 
invention there is provided a method for indicating the 
actions used in the processing of data to be transmitted 
in a telecommunications system where the data to be 
45 transmitted is arranged in frames (1 00) and where there 
are available a number of mutually optional actions for 
processing said data, comprising a phase where 

the transmitting device includes in the frame to be 
transmitted a predetermined number of control bits 
(101), the value of said bits indicating how the 
transmittabie data contained by the frame has been 
processed prior to transmission, 
wherein it also comprises phases where 
there is formed (302) information of how many 
mutually optional actions are available for process- 
ing the data to be transmitted, 
there is defined (302) the number of control bits in 



. 50 



55. 



2 



# 



EP 0 954 187 A1 



the frame so that the number of actions to be indi- 
cated by allowed values of the control bits is at least 
as high as the number of available mutually optional 
actions, and 

there is included (307) the defined number of con- 
trol bits in the frame to be transmitted. 

[0008] The invention relates to a method for indicating 
the actions performed in the processing of the data to 
be transmitted in a telecommunications system where 
the transmittable data is arranged in frames and where, 
in order to process said data, a number of mutually 
optional actions are available. The method according to 
the invention comprises a phase where 

- the transmitting device includes in the frame to be 
transmitted a predetermined number of control bits, 
and the value of said bits indicates how the trans- 
mittable data contained in the frame should be 
processed prior to transmitting. 

[0009] The method according to the invention is char- 
acterised in that in addition to what was said above, 

there is defined how many mutually optional actions 
are available for processing the data to be transmit- 
ted, 

there is defined the number of control bits in the 
frame, so that the number of actions indicated with 
the allowed control bit values is at least as high as 
the number of available, mutually optional actions, 
and 

in the frame to be transmitted, there is included a 
defined number of control bits. 

[0010] In accordance with a second aspect of the 
present invention there is provided a transmitting device 
for realising data transmission in a telecommunications 
system, where the data to be transmitted is arranged in 
frames (1 00), and where, in order to process the data to 
be transmitted, there is available a number of mutually 
optional actions comprising means for including in the 
frame to be transmitted such control bits (101), the 
value of which indicates how the data contained in the 
frame has been processed prior to transmission, char- 
acterised in that it comprises means 

for forming information (302) as regards how many 
mutually optional actions are available for process- 
ing the data to be transmitted, and 
for defining the number of control bits (302) con- 
tained in the frame, so that the number of actions 
indicated with the allowed control bit values is at 
least as high as the number of available mutually 
optional actions. 

[001 1 ] The invention relates to an apparatus for real- 
ising data transmission in a telecommunications system 



10 



like the one described above. The apparatus according 
to the invention is characterised in that it comprises 
means 

for defining how many mutually optional actions are 
available for processing the data to be transmitted, 
and 

for defining the number of control bits in the frame, 
so that the number of actions indicated with the 
allowed control bit values is at least as high as the 
number of available, mutually optional actions. 



[001 2] In signalling in between the transmitter and the 
receiver, an exactly correct number of bits is arranged 

is for indicating spreading, channel coding and other cor- 
responding factors connected to data processing, when 
the bit quantity is not fixed in advance, but the number 
and allocation of said bits for indicating different factors 
may vary. In between the transmitter and the receiver, 

26 there is provided a mechanism whereby both devices 
obtain information as to how many bits are used for indi- 
cating the factors connected to data processing, and 
how they are allocated. 

[0013] One possibility for sending information of the 

25 number and allocation of bits to the transmitter and the 
receiver is to def ine a certain message to be exchanged 
between the transmitter and the receiver, said message 
indicating the existing number and allocation of bits. 
Another possibility is to establish an unequivocal corre- 

30 spondence between some higher-order concept, such 
as the QoS, Quality of Service required of the bearer 
service, or a contributing factor thereof, and the number 
and allocation of bits. In that case the number and allo- 
cation of bits does not have to be separately indicated, 

35 but both the transmitting and the receiving device can 
compute this information as soon as the higher-order 
concept in question has been agreed upon. 
[0014] The invention is described in more detail below, 
with reference to a few preferred embodiments and to 

40 the appended drawings, where 

figure 1 illustrates a known frame, 
figure 2 illustrates a suggestion for the structure of 
a cellular radio system, 
45 f igure 3 illustrates a method according to the inven- 
' tion, 

figure 4 illustrates the structure of the PDU unit 
used in the method of figure 3, 

figure 5 illustrates another method according to the 
so invention, and 

figure 6 illustrates the actions according to the 
invention. 

[0015] In the specification above, in connection with 
55 the description of the prior art, figure 1 was already 
referred to, and consequently below, in the description 
of the invention and its preferred embodiments, we shall 
mainly refer to f igures 2-6. 
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[001 6] Figure 2 is a schematics! illustration of a known 
suggestion for a third-generation digital cellular radio 
system, comprising a mobile station 201 , a base station 
202, a radio network controller 203 and a core network 
204. The lowest protocol layer between the mobile sta- 5 
tion 201 and the base station 202 is a layer L1 . Above it, 
there is the MAC (Media Access Control) layer, above 
which the mobile station may further include other lay- 
ers; the illustration shows the LAC (Link Access Control) 
layer, which forms the L2 layer in the mobile station 10 
together with the MAC layer. The next higher level in the 
protocol hierarchy is the L3 layer, which is not illustrated 
in the drawing. In the base station, the role of the MAC 
layer is partly to intermediate between the layers of the 
mobile station and the MAC layers of the radio network 75 
controller, i.e. it does not in all respects serve as the 
peer entity of the MAC layers of the controller, wherefore 
it is marked as MAC. The physical plane, i.e. the L1 
layer located between the base station 202 and the 
radio network controller 203 is characterised by a so- 20 
called lubis interface in between the base station and 
the radio network controller. In a respective fashion, 
there is defined a lu interface of the physical planes in 
between the radio network controller 203 and the core 
network 204. The peer entity of the LAC-U layer of the 2s 
mobile station is the LAC-U layer of the core network. 
[001 7] In between the mobile station 201 and the net- 
work, there may be several simultaneous connections, 
part of which may be based on a fixed user data and 
other data processing connected factors with fixed val- 30 
ues for the duration of the whole connection, whereas in 
part of said connections, the user data bitrate and other 
data processing connected factors may vary during the 
connection. The invention is particularly related to con- 
nections of the latter type, because only then there 35 
arises a need to separately indicate how many bits of 
the FCH field or a corresponding field reserved for this 
purpose each frame contains, and how they are allo- 
cated. The implementation of the invention is. not 
dependent on how many such connections there are in 40 
between the mobile station and the network. 
[001 8] For the use of each connection, there is estab- 
lished, in between the mobile station and the base sta- . 
tion, a bearer service. Bearer services are defined on 
the L3 layer of the protocol packets (more exactly on the 45 
RBC or Radio Bearer Control layer) by defining for each . 
bearer service a given quality of service which esserV 
tially consists of such parameter factors as a primary 
(and a secondary) bitrate, the highest allowed bit or 
frame error ratio, the longest allowed delay, the priority so 
of the connection, the applied security level and so on. 
In connection with the setup of the bearer service, the 
L3 layer communicates to the MAC layer located under- 
neath it the information - defined on the basis of the 
quality of service - as to how large a share of the capac- 55 
ity of the transmitting media (in this case the radio inter- 
face) the bearer service to be set up requires. On the 
MAC layer, there is reserved for the bearer service a 
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given share of the total capacity of the radio interface, 
mainly a given frame transmission timetable and trans- 
mission frequency In some cases several bearer serv- 
ices can also be multiplexed, so that they employ the 
same frames. 

[001 9] The invention does not restrict the fact as to in 
which part of the system there is made the decision of 
how many bits of the FCH field or a corresponding field 
reserved for this purpose there are employed for indicat- 
ing how the transmittable data contained in the frame is 
processed and how said bit values should be inter- 
preted. For the benefit of brevity, said decision can be 
called the configuration of the FCH field, irrespective of 
how said field is finally called; the invention does not 
even require that said bits are all located in the same 
field. For a start, let us suppose that the FCH field con- 
figuration is carried out by the MAC layer of the transmit- 
ting device. The FCH field must be reconfigured e/ery 
time there is established a new such connection that 
allows a variable user bitrate, or when an old such con- 
nection is released. The information of a FCH field 
reconfiguration must be communicated to the receiving 
device, and this is carried out in a different manner in 
the first and second embodiments of the invention. 
[0020] According to a first embodiment of the inven- 
tion, the information of a FCH field reconfiguration is 
communicated as a MAC message between the MAC 
layers. In the description above we assumed that the 
FCH field configuration was carried out by the MAC 
layer of the transmitting device, so that when this 
assumption prevails, the MAC layer of the transmitting 
device also composes, in a known fashion, a MAC mes- 
sage containing information of the FCH field reconfigu- 
ration and sends it to the receiving device, and the 
message is interpreted on the MAC layer of the receiv- 
ing device, and the information of the FCH field recon- 
figuration is communicated to such parts of the device 
where it is needed. In order to confirm the transmitting 
device that the message has gone through, it is advan- 
tageously required that the receiving device acknowl- 
edges the received MAC message by sending a MAC 
confirmation message known as such. In an arrange- 
ment based on a MAC message and a MAC confirma- 
tion message, it is advantageous to bind the 
implementation of a FCH field reconfiguration to a given 
frame, in case the frames include a frame number or are 
otherwise unequivocably identifiable. Said binding of 
the implementation to a frame means that the transmit- 
ting device indicates in its MAC message that the FCH 
field reconfiguration is applied after frame YY. Here YY 
is the number of a given frame to be transmitted in the 
future, the period of time left before its moment of trans- 
mission being at least as long as the period needed for 
the exchange of the MAC message and the MAC confir- 
mation message between the transmitting and the 
receiving device. 

[0021] Figure 3 illustrates the above described first 
embodiment of the invention. In mode 301, there is 
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established a new connection that allows a variable messages as such represents prior art technique. Irre- 

user bitrate, or an old connection of similar type is spective of where the FCH field configuration proper is 

released. Simultaneously the receiving device imple- carried out, information of the process must always be 

ments the FCH field reconfiguration in mode 308; infor- communicated both to the transmitting and the receiv- 

mation as to when mode 308 can be assumed is 5 »ng device as double-checked, i.e. so that the device 

obtained from mode 304. The receiving device receives that performed the FCH field configuration receives 

the MAC message in mode 304 and transmits a MAC from the other end a confirmation to the effect that the 

confirmation message in mode 305. After receiving the information of the reconfiguration has been received. A 

MAC confirmation message in mode 306, the transmit- typical communication of the FCH field configuration 

ting device implements a FCH field reconfiguration in 10 includes the following elements: 
mode 307; information as to when mode 307 can be 

assumed is obtained from mode 304. As a conse- . - the mobile station identifier, if the communication is 

quence, in mode 302 there is carried out a FCH field sent on a general control channel, 

reconfiguration, and in mode 303 there is composed - the number of FCH bits to be used after configura- 

and sent a MAC message. is tion, 

[0022] The first embodiment of the invention allows a - the identifier of the bearer service or those bearer 

fair amount of flexibility as regards the spreading, chan- services whereto the FCH field to be configured is 

nel coding and other data processing connected factors connected, as well as 

that can be changed during the connection. Now the - information of how the possible bit combinations to 
task of mapping the data obtained from higher protocol 20 be presented in the configured FCH field corre- 
layers to L1 -layer bitrates is left for the MAC layer, which spond to each processing method of the data to be 
requires that in the structure of the PDU (Protocol Data transmitted (such as spreading, channel coding, 
Unit) used on the MAC layer, it is prepared to indicate error detection and/or error correction coding, inter- 
how large is the share of data obtained from higher pro- leaving, data bitrate, etc. 
tocol layers in each PDU of the MAC layer. Figure 4 25 

illustrates a suitable structure for a MAC-layer PDU 400, . [0024] Let us now describe another embodiment of 

comprising a header 401, afield 402 detecting the PDU the invention, where the FCH field configuration is 

length, a data field 403 and a check code 404. The size based on unequivocal correspondence between some 

of the PDU is connected to the use of the FCH field bits. higher-order concept, such as the quality of service 

so that the bitrates of the data of separate users indi- 30 required of the bearer service or a contributing factor 

cated by FCH field bits are in fact MAC layer PDU:s of thereof, and the number and allocation of bits in the 

various sizes. Because a MAC-layer PDU is. from the FCH field. 

point of view of the higher protocol layers, a transparent [0025] In this second embodiment of the invention, 

structure, the size of the PDU:s can be agreed between there is no need to send or acknowledge a separate 

the transmitting and the receiving device on the MAC 35 MAC-layer message connected to the FCH field config- 

protocol layer. The higher protocol layers send for the uration, but a consistent understanding of the FCH field 

MAC layer data packets of optional sizes, among which configuration is obtained both for the transmitting and 

the MAC layer selects a sufficiently large PDU, which receiving device in connection with establishing or 

has room for all data to be transmitted. releasing the connections. An algorithm that defines the 

[0023] In the above description it was assumed that in 40 FCH field configuration works .most advantageously on 

the first embodiment of the invention, the FCH field con- the RBC (Radio Bearer Control ) layer, and the informa- 

figuration is carried out by the MAC layer of the transmit- tion of the FCH field configuration is communicated 

ting device. However, it can optionally be suggested that from the RBC layer to the MAC layer in a so-called prim- 

the FCH field configuration is always carried out by the itive message, which in general means a message 

MAC layer that is located on the network side, i.e. it is 45 between a higher and a lower protocol layer in the pro- 

never carried out by the MAC layer of the mobile station. tocol stack. The primitive message may contain essen- 

In case the connection is established or released by the tially the same information as was described above, in 

initiative of the base station or the radio network control- connection with a typical FCH field configuration mes- 

ler, the situation does not differ from what was explained sage, although the mobile station identifier (only needed 

above. If, on the other hand, the connection is estab- so in thebase station) and the bearer service identifier are 

lished or released by the initiative of the mobile station, also otherwise communicated in between the RBC layer 

either the base station or the radio network controller and the MAC layer. The primitive message can be a 

must react to one of the steps in establishing or releas- message particularly composed for this purpose, or 

ing the connection and carry out the FCH field configu- then the same information can be sent as a part of 

ration. The MAC layer of he mobile station can also ss another primitive message, which is known as regards 

send to the MAC layer of the base station a particular its other parts. The RBC layer of the transmitting device 

MAC message, where it requests the reconfiguration of sends the primitive message in question to the MAC 

the FCH field. The transmitting and receiving of MAC layer as a part of a process connected to establishing a 
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new connection or releasing an pld one; from the point 
of view of the invention, it is not essential at which stage 
of said process the primitive message is sent. In the 
receiving device, the RBC layer sends a corresponding 
primitive message to the MAC layer as soon as the RBC 
layer has received from the RBC layer of the transmit- 
ting device a request for establishing or releasing a con- 
nection. 

[0026] Figure 5 is a schematical illustration of the 
method according to the second embodiment of the 
invention. In mode 501 , the RBC layer of the transmit- 
ting device detects, on the basis of a command 
obtained from a higher level, that a new connection 
must be established or an old one released. In mode 
502, it sends to the RBC layer of the receiving device a 
request for establishing a new connection or for releas- 
ing an old one. In mode 503 it sends to the MAC layer a 
primitive message indicating the FCH field configuration 
after establishing the new connection or releasing the 
old one. In the receiving device, mode 504 constitutes 
the receiving of the request for establishing or releasing 
a connection, sent by the transmitting device, and mode 
505 constitutes the sending of a>primitive message to 
the MAC layer. 

[0027] The second embodiment of the invention dif- 
fers from the first in that, among others, it does not pre- 
suppose the implementation of a new type of a MAC- 
layer PDU structure. On the other hand, said second 
embodiment of the invention restricts the sending of 
data packets of various sizes from higher protocol layers 
to the MAC layer. 

[0028] In order to facilitate the understanding of the 
invention, we shall now deal with an exemplary special 
case. Let us suppose that in between the transmitting 
and the receiving device, there are two active bearer 
services, symbolised by B1 and B2. B1 is connected to 
four possible user bitrates, which are r-i 1t r 12 , r 13 and r 14 
(more briefly r 1it i e [1,4]). B2 is connected to eight pos- 
sible user bitrates, which are r 2j , i e [1,8]. Two of the 
FCH field bits are allocated to indicating the user data 
bitrate B1 , and three are allocated to indicate the user 
data bitrate of B2. There are 32 possible bitrate combi- 
nations. Let us assume that in the system, there is 
applied biorthogonal coding, where the coding length is 
64 different values. If the FCH field value is expressed 
by one codeword, then for expressing 32 bitrate combi- 
nations there are needed half of all values of the code- 
word. It is advantageous to provide the allowed 
codeword values for the information of both the trans- 
mitting and the receiving device in order to ensure that 
the receiving device can improve the probability of suc- 
cessful decoding by accepting allowed codeword values 
only. 

[0029] Let us next assume that in between the trans- 
mitting and the receiving device, it is desired, by the ini- 
tiative of the L3 layer, to establish a third bearer service 
which is symbolised by B3 and which has four possible 
user bitrates, i.e. r 3j , i <= [1,4]. For detecting all bitrate 



combinations, there are now needed 7 bits, because 
there are altogether 128 different bitrate combinations. 
For indicating the contents of the reconfigured FCH 
field, on the MAC layer there must be added another 

5 codeword with the length of 32, in case the coding rate 
of the biorthogonal coding is not desired to be changed. 
The FCH f ield bits and the codewords used to indicate 
them could be interconnected, so that six FCH field bits 
were indicated by means of a first codeword (so that all 

10 64 values of the first codeword were available) and one 
FCH field bit were indicated by means of a second 
codeword (so that only two possible values of the sec- 
ond codeword were available). However, the probability 
of successful decoding is higher, if the FCH f ield bits are 

y5 connected to the respective codewords so that the max- 
imum number of bits to be connected to one codeword 
is as small as possible. Consequently, in this case the 
first codeword is used for indicating four FCH field bits, 
and the second codeword is used for indicating three 

20 FCH field bits, or vice versa. Thus the allowed codeword 
values must be known to the receiving device. Owing to 
an improved probability of success, a lower transmis- 
sion power can be applied. 

[0030] Figure 6 is a schematical illustration of the 

25 example described above. Transmittable bits connected 
to a given bearer service are marked with the symbol Xjj. 
For a start, the bearer services B1 and B2 share a com- 
mon code channel, so that by means of repetition, the 
bitrates and r 2 j produce the maximum quantity of 

30 data N k that can be transmitted in one frame (having the 
length of for instance 10 ms), when one coding channel 
and one spreading factor 2 k is employed. When there is 
added the bearer service B3, the largest possible 
number of bitrate combinations exceeds the capacity of 

35 one code channel, wherefore another code channel is 
needed. By means of unequal repetition, the bitrates r Yi 
, r 2 j and r 3k yield the data quantity of 2N k , which can be 
transmitted within one frame, when there are employed 
two code channels and the spreading factor 2 k . 

40 [0031 ] It was already pointed out that the invention is 
not restricted to bitrate description, but in similar fashion 
the frame to be transmitted can include information of 
any possible factor connected to the data to be transmit- 
ted. By way of example, let us deal with a situation 

45 where two bits of the FCH field or a corresponding field 
reserved for said purpose are used for indicating how 
many user data bits are contained in said frame and 
what is the coding rate used in the coding of the user 
data bits. The table below presents a possible way to 

so define the mutual dependencies between the FCH field 
bit values and the user data bit quantities and coding 
rates. 
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FCH bits 


User data bit quantity in 
the frame 


Coding rate 


00 


1000 


0,5 


01 


1000 


0,25 


10 


2000 


0,5 


11 


2000 


0,25 



10 



[0032] The transmitting and the receiving device 
according to the invention differ from prior art devices in 
that they are provided to use in the frame variable num- 
bers of bits of the FCH field or another field reserved for 
said purpose according to how many such optional 
actions the transmitting device has for processing the 
data to be transmitted that their utilisation must be 
informed to the receiving device. In case the above 
described first embodiment of the invention is applied, 
the MAC layer of the transmitting device is provided to 
form PDU:s of variable sizes and to indicate the size of 
the employed PDU:s; respectively, the MAC layer of the 
receiving device is provided to interpret frorn the frame 
what sizes of PDU:s it contains and to decode the 
received PDU:s of various sizes and to transmit the 
information contained therein to higher protocol layers. 
Moreover, the MAC layers of the transmitting and the 
receiving device are provided to process MAC mes- 
sages concerning the configuration of the FCH field 
according to the method described above. If the second 
embodiment of the invention is applied, the RBC layers 
of both the transmitting and the receiving device are 
provided to compose and communicate to the MAC 
layer a primitive message indicating the FCH field con- 
figuration. 

[0033] Obviously the above described preferred 
embodiments of the invention are presented by way of 
example only, and they do not restrict the invention. 
[0034] The present invention may include any novel 
feature or combination of features disclosed herein 
either explicitly or implicitly or any generalisation thereof 
irrespective of whether or not it relates to the presently 
claimed invention or mitigates any or all of the problems 
addressed. In view of the foregoing description it will be 
evident to a person skilled in the art that various modifi- 
cations may be made within the scope of the invention. 

Claims 

1. A method for indicating the actions used in the 
processing of data to be transmitted in a telecom- 
munications system where the data to be transmit- 
ted is arranged in frames (100) and where there are 
available a number of actions for processing said 
data, comprising a phase where 
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the transmitting device includes in the frame to 
be transmitted a predetermined number of con- 
trol bits (101), the value of said bits indicating 
how the transmittable data contained by the 
frame has been processed prior to transmis- 
sion, 

wherein it also comprises phases where 
there is formed (302) information of how many 
actions are available for processing the data to 
be transmitted, 

there is defined (302) the number of control bits 
in the frame so that the number of actions to be 
indicated by allowed values of the control bits is 
at least as high as the number of available 
actions, and 

there is included (307) the defined number of 
control bits in the frame to be transmitted. 

A method according to claim 1 , characterised in 
that in order to form identical information both in the 
transmitting and the receiving device as regards 
how many control bits the frame includes and how 
the allowed values of the control bits are inter- 
preted, the transmitting device sends (303) to the 
receiving device a message where said facts are 
indicated. 

A method according to claim 2, characterised in 
that said message is a MAC-layer message 
between MAC protocol layers. 

A method according to claim 3, characterised in 
that it comprises phases where 

the protocol layer located above the MAC layer 
of the transmitting device indicates for the MAC 
layer the limits within which the employed user 
data bitrate can vary (302), 
the MAC layer of the transmitting device sends 
to the MAC layer of the receiving device a MAC 
message (303) indicating how many mutually 
optional MAC-layer PDU:s there can be used in 
the connection, 

the MAC layer of the transmitting device 
receives from the protocol layer located above 
it a data packet, 

the MAC layer of the transmitting device selects 
a MAC-layer PDU (400) that can accommodate 
• the user data contained in the received data 
1 packet, and 

the MAC layer of the transmitting device indi- 
cates for the receiving device (307) the size of 
the MAC-layer PDU used in the frame to be 
transmitted. 

A method according to claim 1 , characterised in 
that in order to form identical information both in the 
transmitting and the receiving device as regards 
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how many control bits are contained in the frame 
and how the allowed control bit values are inter- 
preted, there is established an unequivocal corre- 
spondence in between a predetermined higher- 
order concept and the number and allocation of the 
control bits. 



number of actions indicated with the allowed control 
bit values is at least as high as the number of avail- 
able actions. 



6. A method according to claim 5, characterised in 
that said higher-order concept is the quality of serv- 
ice required of the bearer service employed by the io 
telecommunications connection between the trans- 
mitting and the receiving device. 

7. A method according to claim 5 or claim 6, charac- 
terised in that the RBC protocol layer of the trans- is 
mining device sends information of said higher- 
order concept in a primitive message (503) to the 
MAC layer as a part of the process connected to 
establishing a new connection or releasing an old 
one, and the RBC protocol layer of the receiving 20 
device sends the corresponding information in a 
primitive message (505) to the MAC layer as soon 

as the RBC protocol layer has received from the 
RBC protocol layer of the transmitting device a 
request for establishing or releasing a connection. 25 

8. A transmitting device for realising data transmission 
in a telecommunications system, where the data to 
be transmitted is arranged in frames (100), and 
where, in order to process the data to be transmit- 30 
ted, there is available a number of actions compris- 
ing means for including in the frame to be 
transmitted such control bits (101), the value of 
which indicates how the data contained in the frame 
has been processed prior to transmission, the 35 
transmitting device comprising means 

for forming information (302) as regards how 
many actions are available for processing the 
data to be transmitted," and * 40 

for defining the number of control bits (302) 
contained in the frame, so that the number of 
actions indicated with the allowed control, bit 
values is at least as high as the number of 
available actions. ; :-; '.1 / as 



9. A method for transmission of data in a telecommu- . 
nications system, where data to be transmitted is 
arranged in frames (100), and where, in order to 
process the data to be transmitted, there is availa- 
ble a number of actions, the method comprising 
including in the frame to be transmitted control bits 
(101) the value of which indicates how the data 
contained in the frame has been processed prior to 
transmission, forming information (302) as regards 
how many actions are available for processing the 
data to be transmitted, and defining the number of 
control bits (302) contained in the frame so that the 
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